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PURPOSE: To obtain a near-infrared absorptive urethane resin which effectively absorbs a light of 
1,000-1 ,100nm in wavelength by mixing and polymerizing a specified isocyanate compound, a specified 
active hydrogen compound and a near-infrared absorber. 

CONSTITUTION: This resin is produced by polymerizing a mixture of at least one ester compound (A) 
selected from among isocyanates, isothiocyanates and isothiocyanato-containing isocyanates, at least 
one active hydrogen compound (B) selected from among polyols, polythiols and hydroxylated mercapto 
compounds, and a near-infrared absorber (C) represented by formula I [R1 to R10 ' are each 
independently H, alkyl, aryl, alkoky, etc.; M is a transition metal atom, an alkali (alkaline earth) metal 
atom, etc.; and at least one of R1 to R10 and at least one of R1 ' to R10 1 have each a structure of 
formula II (R and R' are as defined in formula I)]. 
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;< F^^y-t?yx^ix>^x;i/^y-3. 3* -v^ 
Vi/T*— F. 4, 4* -^PD^7x-;i/X;l/t>> 
-3, 3' -> ? ^yv'7^-F^:HcD5?S^X;b4->>^ 
-fyi/7*r-F. 4-><^;l/-3 — ry^7^F-0-tf 
>X;l/fc;l/-4' — fy^7th7x/-;l/xxf 

4-^F^->-3 — ry->7^F^y-tfyx;i/*x 
;1/ _ 4 » — f y v/7 1 h 7 x / -;l/xxf;^ if©x;l/ 
t^8xxf;l/^y^7*-h, 4 -^^;U-3-^ 
y->7^F^>-lf>x;i/*— ;i/7— U F-3' 

-4' — ry->7^— F> S^V-tfVX^*— 

uy^7^y-4, 4 ' -i/vym-b, 4, 4* 
F+iz-^V-lfyX;!/^— x^l/y^7^y- 

3, 3 f ->vym-h^ 4 -^^i/- 3 — ry^ 

7th^yfyX;^x;l/7x«J F-4-^^;l/-3' 
— ry^7^-F^^055§^X;b^ySE7^ F\ ^ 
7x>-2, 5 —V^Vz/T^— F. Wx>-2, 
S-S/Vy^th^^K 1, 4-> ? f-7>-2, 5 
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[0 0 2 1] SfcCft&©J««»*fc «*WJMWi<D 

[0022] *«w«c*^Tffl^6n*#y>ry^*s/ 10 

1. 2-i/W^7thx^x 1, 3— <V*-* 
>/7thyn/^ 1, 4->W^i/7th7^ 
y, k 6-s>-fy^*^7*h*\**:^ p-^x- 
u y y-f y if y fyi;^ y ^ -y z h «<DB§flfi. 

*—Ym<ommm4v**i/T*-v. 1, 2— >vy 
^tyz^h^y-tfy, i, 3-^-fy^->T^h^ 20 
y-tfy. 1, 4-: y^y^^T^-h^y^fy. 2, 4 

-i/Wf*^7thh;l/XX 2, 

r^h-n-^yi^y. 4, 4' --y-fy^v'T^h 
-1, r -if7x-;k 1, r -^bytfx (4 
— ry^^r^-h-^y^fy) , 1, 1 ' -*ru>\£ 
x (4— ry^^r^b-2-^^;i/-<y-tfy) . 
1, r -*^ytfx (4 — <v+*i/T-r\ — 3- 
p<^;i/-<y-tfy) . 1 , r - (1, 2-^^y-yv 
tfx (4 — ry^->z^h^y^y) , 4, a* 

->Wft^7th^> x /7xyx 4, 4' —>V 30 
y^^T^h-3, 3* -^f;W>77x/^ 
^>X7-U F-3, 4* -^VVf^-^7^- K i? 
7x— r/l/- 4 , 4* - yV VftS/7^-h, 
> ? ^x-;l/7 T ^y-4, 4' ->VVf^>7^-Ff 

o^sai-ry^i/r*— 2, 4. 6-hu-Yy^ 

**sT+Y-\. 3. 5-hU7^y^MSt^ 
y i/T b , 2 6 fc: ti^\^i^ y y ^ 

#;i/#-y^y-r y^s/T*— K 1. 3-^y-tfy 
-y*;i/5p- /i/^yf-*^/*- K 1, 4-^y-tfy 40 

^Mi;l/^y^i/7^-h, (2, 2' -If If 
'J-yy) -4. 4' &;*;V*z;^yf*5/7*- 

[0 0 2 3] *¥&W\cte^Tmftt LTffll/^^Vf* 
X (3 — fV3-*isTi-h7n/*» \ ^*lfX (2- 

^y^^yz-^h^y) . -y^ifx (2->fy^# 
->7thx^y) «o«BSMB5»l>ry^*->7'*-h. 
l-^yft^7th-4- { (2-^yf*S/7t so 



h) x/b*— ;W ^y-tfy. ^*tfx (4— fvtti/ 
T-^h^y-tfy) . x;b^-;i/ex (4— <vtt*/T 
-fh^y-ify) , x;i/7^x;nrx (4 — 
^-h^y-try) , (4-^y^7tf^ 
y-tfy) , 4--Yy^>7th-i- { (4->fy* 
^>7tb7xi:;W x;U^-;W -2-^F*^-^ 
y-tfy. 4 - ^ 3 yf-ts/7t b^y-tf >x 
/l/*-/!/- 4' — ry^^7th7x-;l/xxr;k 
4-^^;i/-3-^y^^7^h^y-tfyx;b^;i/ 

7X1JK-3' 4' -^y^ti/T^—h* 

Ho^aefsaKy^s/T^-h, ^x/y- 
2, 5~^yyft->7^-h, 1, 4-^7V- 
2, 5-^y^*3/r*-haH©dSBH6«fl:«lfc 

[0024] ssic. cti6o#y>fy^*-y7*— h 

;WH»f*. 7;l/3*^lStt, -FdBM*^ ^fffiT 
71/3— ;i/fcoyu#y SgEttfo fijlXi/^^ FS 

[0025] xmitem^TmntLTm^z-fv?-* 

x-tf. 1 -<y^^7tb-3 — ry^>7th7 p D^ 
y> 1 — ry^-yr^h-s — ryyz^F^y* 
y, 1 — 

X ^yft>'7th^;l/fc;Ky^7^h, 1- 

^y^^7th-4-^y^7tb'>^oA^>^ 

v-4 -- r y yz^ h^y-tfy. 4-^;i/-3 — ry 
T-tf-s/T-J-h- i — fy-yz^h^y-tfy^^co^SjK 
fba^K 2->fyfti/7th-4, 5— y^y->T^ 
h-i. 3, 5 - h y Tvy* Ecommm^t^^ z 
6tc«4 — ry^7th-4' -^yf^th^ 
x-;i/x;i/^^ h\ 2"-ry^7th-2' ->ry^* 

^7thv ? xf;l/^X;I/7^ KH<0-r y^^>7t h» 
[0 0 2 6] 2 Ctl6fk^*©««IB»*. HIR 

S^BSift. -hoBBit*. ^i7;l/3-;l/^yi/*y 

if ai^y hatt*. ^-f^-ftftst^ttbyv-fbsis 

[0 0 2 7] cne>(DXXf;Wt^^, A^L 

s?, ifi*^«»iR»jo:sffittoa5/p6. mum* V is 

z*- hKcpmitt>r ym- u 

*u ^nt,^T*fe, ^-9-^^ixv-yvyi/r^— 

hu^^w^^u^vy^-h, «fy 
^ n y^7^-h, wy->7 
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[0 0 2 8] *§BSB8Jcffl5n*?SHt7K*ffc^«lfcbT 

-;K 1. 2-y^by;l/3-y--f F\ ^Jx'JXU F 10 
^y^xUX'J I — ;k F iJ^y^x'JX'J F 
y;l/Vfh-;K xUX'Jh-;K XWh-;K 

yeF-;K T^exF-;k *^>U 7Uh- 

yxfl/>^iJa-;K bUX (2-HHn^xf 
— hVisfu [5, 2, 1, 0, 2, 6) tIjZ/- 

^y*y-/K e^n C4. 3, 0) -y-?-vs^— 

^^^n^itv^— 7b. h'Jv'^n [5, 3, 
1, 1] Ff^>^;K e->^a [4, 3, 0) / 
*>$>*#y-;k Fyv^a [5, 3, 1, 1] Kf 

(5, 3, 1. 1] F-r^y— ;K xen [3, 4] * 

Fy*- ;l/> ^**F-;l/^OMB5«# 

^>-tf>\ ^v-tfv Fy*— ;K i£7x-;l'f h7^-- 
;k t!DifD-;K (HKn^>t7f;W entfo- 

A. eX7x/-;l/F, *'>UI/>^J3- (2 
-HKn^>xh^» ^>-tf>, ex7xy— ;l/A- 
ex- (2-fc Fa^x^/bx— rvl/) . fh77a 
Aa7x7^A, fh77DA^X7x/-M- 40 
ifX- (2-tKD+i/xf/bx-fW 3S<D55®BS# 
y*— ;K ^o^e^^>'^;i/>/U3i-;L'^o^uy 

ffifcs/a^tt. $0l/*5>Hk 7^e>gL 

y^jim. w*)V&. 3-7u^7u\z*z/m^ 2- 

7n^^'j3-;K ^#;1/^S'^a^*1^ en 
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ricftk S&lctt^ ex- [4- (tKD^xF*^) 
7x-;W X;l/!7^F\ IfX- [4 - (2-tFD^> 
yp*^^) 7iz;l/) X;l/^^ F> ex- [4- 

(2, 3-^Fo*^P#^» 7xx;H X;l/^ 
^ h\ ex- (4- (4-tFa^>>'^nMv'n+ 
7i-;W X;I/37^F\ ex- [2-y^;b-4- 

(tFP^>xb^» -6-7W7xx;l/) x;l/^ 

TOx^u>^+^F^<^ZJ : /^/c^^ , neix>'^^v' 
KiBWiDatifcffc**. (2-tFn^>xf;V) 
X;l/"7^ F> 1, 2-ex- (2-tFn^>xf;M 
;l/#:/F) x^>, ex (2-HFn^xW) ^X 
;l/7>f F. 1, 4-v^T>-2, )W ex 

(2, S-^tFo^nW X)V7^h\ fh7 
*X (4-tFn^>-2-f-77f;l/) y*>. ex 

(4-tFP+'>7xx;W X;l^> (jSp D fl *a7x 

y— ;bs) . fh77P : eex7xy-;i/S, -rF-^y 
^uex^xy— ;i/S. 4, 4* -^ex (6-te 
rt-7f;b-3-^f;V7x/-;W, 3, 6-^ 
7*^£>- 1 , 8-^-/1/, l. 3-ex (2-e 
FP+^>xf;l/ftxf;W -S^o^tf >££©«t 

[0 0 2 9] £/c, #y*-*— ;W:LTH\ #l*t;f, y 
;K 1. 2-x^>y^— ;K 1, 1 - 
yp;^>^-;K l, 2-7 p n/^>^^--;l/ > . 

1, 3-yn;^^~;K 2, 2-^D^>m 
— ;k l. 6— )W l. 2, 3-ya 

^>hu^*-;K rb7« (y/i/^yhy^/w y 

1. l -^^n^+J*^^^— ;K l, 2— > 
^u^4^>^*-— 7k 2, 2-^7f;l//p^y- 
i. 3-^^—71/. 3, 4 -s?y f*->:/*>- 1 , 

;k 3, 6-is*3rV-*t>$^- 1 , 8- 
^y;l/*y^>, 2-y^;V->^n^-^>- 2, 3- 
;k e->^0 [2. 2, 1] ^-exo- 

cis-2, 3-is^*—>K i-ex (y;b^y 
Fy^/u) ^^n-\^*9->, ^^-u>dr^ex (2-y 

;^7 p Fxf;l/XXf;l/) . 2, 3-^y;l/^y F^a 
(2-y;l/^7 P Fx^;l/XXx;W . 2, 3-->*y 

^yh-i-yp/V-;!/ (2-y;b#:/F7-fe-r- 

F) , 2, 3-^;l/*yF- 1 -:/a^y— ;l/ (3- 
y;l/^yF7 7 -trx-F) > ^x^lxV^U^i^l/ex 
(2-^;l/^7F7-bf-F) > 5/xfU>^yn-;I/ 

ex (3-y;i/^yFyae^-^-F) . i. 2-v^y 
;l/*yF^pfc!;Mf;l/x-f;K 2. 3-^y;l/*^ 
h^pif;^^l/x-f;k 2, 2-ex (y;l/^^F 
y^;l/) - l, 3-/p;^m-;K ex (2-y 
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X (3-;<;l/*:/byntf**--b) . f^fD-;!/ 
yfn/^hUx (2-^;l/^yhT*lr-r-h) , b'7* 
fo-;l/yn;^bijx (3 h^ufc!;**- 
h) % ^xUX'Jh-;brh7+X i2-*A,i3? 
H7*br — b) . ^x'jxyh-^fh^ (3 
-^;^/h^nm-h) . l. 2-tfx (2-;< 

Bgflfi^U^^— ;K l, 2 - 7" 10 

^>-tf>\ i, 2 -ex w^yh^^i/) ^>-tf 

1, 3-tfX itfrXfYtrM 1, 

4-ex (^;^yh^^-;W ^>-tf> N i, 2-ex 
W;l/^/hxf-;W ^>-tf>, l, 3-ifx 
:/hX5M/) *^>-t£>\ 1, 4-ex W^ybxf 
;b) -0-tf>. 1, 2-t£X 

-<>-t?>\ 1, 3-tTX W;l/^yb^fL/>t+ 
-*>-g>\ i, 4 -ex 
SO ^>-if>. l, 2-ex (*;l±>y , h^ : 7-ls>** 20 
>0 ^>-tf>, 1, 3-ex W;^^hxfl/>t+ 
^>-tf>\ 1, 4-tfX (p< hx^p;y^ 

^>«>\ 1, 2, S-hU^^yh-O^f 
1, 2. 4 - h D ^^^yh^V-tf^. 1, 3, 5 
-hU^^^h-O-lfV, 1, 2, 3-hUX 
#:/h^;W l, 2, 4-hUX 

^>ifV. 1. 3, 5-hUX OOl/*:/ 
b^/lO ^>-tf>\ l, 2, 3-h'JX 
x^;W -O-tr^ l, 2, 4-hUX (pOb#:/bx 

^>-tf>\ i, 3, 5-hUX (^;l/^^hxf 30 
M i, 2, 3-hUX OOl^^h^U 

^>Mf>\ 1, 2, W^^h 
p^L'V*^) ^>-tr>. 1, 3, W 
i?yh^^by^» ^>*tf>. 1, 2, 3-h'JX 
(;*;l/#:/hx^>;*4^>) 1, 2, 4- 

hUX (^Myhxfl/^^) ^>-tf>\ 1, 

3, 5-h'JX W;I/*/hx^b>^» ^>-tf 
1, 2. 3, 4-T"h^^;l/^yh^>-tf> N l, 

2, 3, 5--T h-^^^^yh-O'-tf^. 1, 2, 4, 
5 -fh7^;^/h^>t*X 1. 2, 3, 4 -T- h 40 
5>*X OOl/^h ^>-tf>\ 1, 2, 3, 5 

-T^h^X ^>-tf>. 1, 2, 

4, 5-T-b^X ^>-t?>. 
1, 2, 3, 4-fh7« W^yhx^W 
-tf>, 1, 2. 3, 5-f h7^X W;l/^hx^ 
;10 ^>-tf>\ l, 2, 4, 5-rh7« 
hXT^U) ^>-tf> % l, 2, 3, 4— r-b-^X 
;l/^yhxf;b) ^>-tf>. 1, 2. 3, 5— fh7^ 
X WM/h^fl/y^^) ^>-tr>, 1, 2, 

4, 5-f h7^X (^M^b^f ^> so 



*?>\ 1 , 2, 3, 4-fh7^X (*)VJl?h^\s 
^V-lf>. 1, 2, 3, 5-f h7*X W 
;l/^yfxfb>t+^) ^V-tfV. 1, 2, 4, 5- 
fh7+X W;l/^ybxfl/V^v') ^>-tf>. 
2, 2* -^;I/*/Mf7xx;K 4, 4* -SoOl/ 
^>^btf7xx;l/, 4, 4* -y^^yblf-O^ 
;k 2, 5-b;l/x>i7^— ;i/3, 4-b;l/x>>^ 
;k i. 4-7^^^U>'S/7 c ^-;l/. l, 5—?- 7 
^uv^T^i— ;k 2, 6 - 7" ^ ^ > s^t— >k 

2, y-^^i^i^*-;!/. 2, 4-^7^;i/^> 
-t?>- l , 3-^7^*— ;k 4, 5-^7^;i^>4r> 
-l, 3-^^-;K 9, io-7yh7-t>^^ 

V^*— ;k 1. 3-^ (p-j* h+'>7xx;l/) :/n 
/^>-2, 2->>5M-— ;k l, 3-i/ 4 7i-;l/yp^ 
>-2, 2-^*— ;k 7x^^-1, 1 
7*-;*-;k 2, 4 -is (p-^;l/^7 , h7ix;l/) ^> 
^^cdtjS^U^-;^ £fc 2, 
-<>-{f >- 1 , ;k 1, 3-v 7 (p-^n 

o7i-;W ^0/^-2, 2-:^:*— ;k 3, 4, 
5-bUroA-i, 2 h^>-tr>\ 2, 

3, 4, 6--r b^^n;b- l , 5-tTX 

-4, 6 - >?ft-;l/- s y m- h U Tv^X 2 -Xf- 

;b^^y-4, 6-m-;l/-sym-hy7^ 

2-T^y-4, 6-m-/l/-sym-fy7^ 
V. 2-^l/^U/-4, 6-m-;b-sym-h 

U7^*x 2 -i/^D^v'/br ^y- 4, 6-^^ 

— ;U— s ym-h'^^X 2-^b4^>-4, 6— 
W^;l/-sym-h'J7^ 2-7x/^>-4, 
6 - ^f s y m- h U 7^'y, 2-7 c *^>-fc? 

>^4^>- 4 , 6-m-;l/-sym-h'J7^X 
2-^y7^;b^^->-4, 6-^;*— ;l/-s ym- 
bUZ^^cD^^^Lfc^U^--;^ 2f£K 
til. 2-ex (^;l/A/hy^W) ^>-t£>. 
l. 3-ex W;l/^7 f) h^f;l/^) l, 
4 -ex ^b^^l/^) -O-lf^ i. 2- 

tfx W;l/ijyhx^l/ft) ^>-tf>, l, 3 -ex 

(^w^hx^t) -<>-tf>. l, 4-trx (p< 

;l/7jybx^;l/^) ^>-tf> N i, 2, 3-h'JX 
(^/l/^^^yb^T^;!/^) ^>-tf>, 1, 2, 4- 
bUX (^/l/^/l/^yb^^;!/^) ^>-lf>, l, 
3, 5-bUX -^v-tf 

1. 2, 3-h'JX WM/hxf;W) ^> 
4f>. l, 2, 4-h'JX W;l/Ayhx^;W) ^ 
>-tf>\ 1. 3, 5-h'JX (^;I/^7 p hxf;W) 
^>-t?>\ 1. 2. 3, 4-fh7+X (^;l/^ybp< 
7^;l/^) ^>^f>. 1. 2. 3. 5-T^b^^X 
;^^h^f;W) ^>«£>\ 1, 2. 4, 5-7^ b 
•5*x Wi^/h^^W) 1. 2, 
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>\ 1. 2, 3, 5-rb7+X (^^^/hx^l/f 
*) ^>*t£>\ 1, 2, 4, 5— r h^*X OOl/*:/ 

X (^;^yhxf;W X;l/7>f h\ ex 
^nW) X;b7>rH, ex W;l/^yh^f;W) 
**>\ ifx (2-^;I/^j^hxf;W) ;<*>\ e 
X O-^^yh^Ptf/W 1, 2 -ex 10 

(*/l/*:/h*77l/?-;j-) l, 2- (2->t;b 

A^hx^W) x^x i, 2- (3-^;W^b 
yolf;W xjfX l, 

;*) 7dMX 1. 3-ex (2-^;l/^7 7 p hx^;^ 
ya/^, l, 3-ex (3-^;^yhynt!;l/ 
^) yp^x l, 2 -ex (2 :t^;l/ 
f-*) -3-^^^byp;^ 2-*;l/#7 p hx? L 
3-yn^>^- ;K 1, 2, 3-h 
UX W;bi?/h^f;l/^) yn;^ N l, 2, 3- 
bUX (2-^;l/^ybx^;l/ft) yp/^X 1, 20 
2, 3-hUX (3-^;^yh^Ptf;l/ft) 

>\ T-h-^^X (2-^;V*^hxf;W^f-;l/) ^ 
rhy^X (3-^;l/i?7hyph?;l/ft^f 
ex (2, 3-^;^ybypif;l/) x 
;l/!7-< h\ 2, 5-^;l/^h-i, 4-^7^ 
ex OOi/^h^/W yx;l/7-rF, ex 
7hx^;W ^X/l/7>rh\ ex y^/b7nif 

tf^/l/^yh^P^yl^xxf^K tFo+^f 30 
;l/X;b7^Hex (2-^;^7 , h7-bf-h) . UK 
n^>*^7l/X/l/;7^ Kex (3-^;^7h7PW 
h) . tKP^>xf;i/X;V7^KlfX (2-^;l/ 
^KZ-fe^-h) . tFP^>xf;l/X;l/7-<Kex 
O-^^/hypm-F) , bFD^>7ne 
;bX;V7>rKa (2-^;l/^F7irr-h) , eK 
D^->yae;l/X;l/77^ Hex O-^/I/^T'F/p^ 
**-h) , tFu^>^f;l/^X;V7^KtfX (2- 
^^yhZ-tf-h) , tFa^>^f;k>*X;l/7^ 
Kex o-^^yhyne^^-h) v HFo^> 40 
xf;^x;l/7^FtfX ( 2-* T'-trx- 
h) x eFD+^xf;l/^X;l/7-<FlfX (3-*;l/# 
yh/am-F) , e Kn^v'7 p ne7l/^X;l/^^ 
Kex (2-^;^7'h7-tf-F) . tFu^>7a 

^x;b7^ Fex o-^^yhypm- 

K) . 2-^;^7 , hxf;l/x-f;l/ex (2-*/l/# 
^h^-fe^-h) . 2-^;l/*yFxf;l/X-f;l/fcfX 
O-^/^/hyom-F) , i, 

-2, S-^-zbex ^-^l/^yhT-tr-r- 

K) > 1. 4 -Z?*T>-2. 5-^t-;HfX (3- so 
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^^T'F/nm-F) . ft^'Jn-;l/KlfX 
(2-^;^7hxf;VxXf;W . fti^DWV 
j^ex (2-^M7hxf;l/xxf;l/) , 4, 4-^ 
t^y^tfx (2-^;^7hxf;l/xxf;W . 
m^^U3-;Hex (2-^;l/A7hxf;VxX 
-r;W . m^7net>ilfX (2-^MyFx 
^;l/aiX^;l/) . 4, 4-m^7f;VK^X (2™ 
^;l/^yFxf;l/xxf;l/) . ^^Vn-MlfX 
(2, 3-^;^7FypWxxf;l/) . ^v^y 
Dt?t>gtrx (2, 3-^M^h^Pt!;l/XXf 

;W . m^Un^ex (2. 3-^/l/;*:/K 
7aif;l/xXT;l/) , m^7nW>i (2, 3- 
^^^F^p^l/xxf;!/) HO^^yFSW 
^BIBtR?**&"r*Bffl5fll#U^*-7l/. 3, 4-^ 
^■7i>m-;K 2, S-^^/F-l, 3. 

V^T>, 2, S-^MyF^^lz-l, 

-a-^J^LTti. 2-^;l/^77 p hJi^y-7^ 3 

-^;l/A/F-l, 2-7 , p/^> ? t-;k 40Hz U> 
(^M^F7-trf-F) . l-tFP*'>»4-^ 
;l/^yFi/^P^X 2, 4->/7;^7 , F7iy 
2-^;^7hA^Ka^/X 4 -;*;U#:/K 
y^y— ;K l, 3-^;l/A^F-2-7 , n/V- 
;k 2, 3-^;l/i3yF-i-yo;V-;K l, 2 

XUh-;UKUX (3-^;l/*^h7 , aW*-b) > 
^xuxu h— O-^^yFyam 
— K) . ^V^xUXD 1 — ;l/ex (3-^;l/^yK^ 
nm-h) . ^x'JXU h-frhVX 
'J3b-h) , ^^x»jX'Jh-M^^X (3- 
^^A/Fypm-F) . HFo^f/L'-F'J 
x (^/i/^^Fx^w^^w l — e fp 
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